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Abstract 

It is shown here that Hamilton’s equations can be derived from the 
uncertainty principle . because the uncertainty principle connect between 
the uncertainty in the energy and the uncertainty in the time . which the 
uncertainty in the energy is the uncertainty in the Hamiltonian . so we 
can use some mathematical principle to show the Hamilton’s equations can 
be derived from the uncertainty principle.How can the Hamiltonian equa- 
tions, which are used to solve the system and find its kinematic equation, 
be derived from Heisenberg’s uncertainty principle, which is a principle of 
quantum mechanics, which states that it is impossible to find an equation 
of motion for a quantum object? 


1 Introduction 


Heisenberg’s uncertainty principle can be generalized to any pair of complemen- 
tary, or canonically conjugate, dynamical variables: it is impossible to devise an 
experiment that can measure simultaneously two complementary variables to 
arbitrary accuracy . Energy and time, for instance, form a pair of complemen- 
tary variables. Their simultaneous measurement must obey the time-energy 
uncertainty relation: 


AE At> h (1) 


In 2014, McCulloch{1] derived Newton’s gravitational force from Heisen- 
berg’s uncertainty principle. We will partly repeat that derivation here, but we 
also develop some important new insights. Heisenberg’s uncertainty principle is 
given by 


AP Ax ~h (2) 


We see that, in sharp contrast to classical physics, quantum mechanics is 
a completely indeterministic theory. Asking about the position or momentum 
of any quantum particle , one cannot get a definite answer; only a probabilis- 
tic answer is possible. According to the uncertainty principle, if the position 


of a quantum system is well defined, its momentum will be totally undefined. 
In this context, the uncertainty principle has clearly brought down one of the 
most sacrosanct concepts of classical physics: the deterministic nature of New- 
tonian mechanics.but how we can derive the Hamilton’s equations from the 
uncertainty principle . becous the Hamiltonian mechanics, a classical physical 
system is described by a set of canonical coordinates , where each component 
of the coordinate p; ,qjis indexed to the frame of reference of the system .the 
qi is the are called generalized coordinates, and p; are their conjugate momenta 
.The time evolution of the system is uniquely defined by Hamilton’s equations 


GPs + == JOM. dq OH (3) 

dt oq ’ dt — OP, 
in the uncertainty principle the uncertainty in the energy is the same in the 
uncertainty in the Hamiltonian . this from the defination of the Hamiltonian . 


2 Method 


let some body has mass m move .if m has n planck masses in it then in the 
quantum realm , Heisenberg’s uncertainty principle applies to there energy H 
and the tim t , and the total uncertanity is 


AH At ~ Soh (4) 
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since multiple the two sides by one over the uncertainty in the momentum 
AP 
AH Ni (6) 
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since multiple the right side numerator and denominator by the the uncertainty 
in the position Aq 


AH Nh Ag 7 

AP, ~ At AP, Aq (7) 

In its original form, Heisenberg’s uncertainty principle states that: If the x- 

component of the momentum of a particles is measured with an uncertainty A Px 

hen its x-position cannot, at the same time, be measured more accurately than 

Ag = xp; The three-dimensional form of the uncertainty relations for position 
and momentum can be written as follows: 


AP, Ar ~Nh , AP, Ay ~Nh : AP, Az ~Nh_ (8) 


then in general 





AP, Aq ~Nh (9) 
which we use this formula 
AH N h Aq 
fo). (ate eee: 1 
AP, NhAt ay) 
AH Aq 
AP, At 


since the Hamiltonian is a function of p; ,q; . which p; ,qj are independent 
variables but p; ,qi are depend on the time . Now we assume that AP, —> 
0, At —>0 , so we get 


OH dq 
OP, dt 
this is first Hamilton’s equation , derived from Heisenberg’s uncertainty prin- 


ciple .by the same way we can derive the second hamilton’s equation from un- 
certanity principle .using the Eq(5) 


(11) 


AH ~ —— 
At 


since multiple the two sides by one over the uncertainty in the position he 


AH Nh 
Aq At Aq 
since multiple the right side numerator and denominator by the the uncer- 
tainty in the position AF , take the kinetic energy of the particle is constant , 
then the the uncertainty in the kinetic energy AT’ equal to zero and the the 


uncertainty in the energ equal to the the uncertainty in the potential energy 
AV . 


(12) 


AH Nh AV 
Aq At Aq AV 
becouse hen the the uncertainty in the kinetic energy AT equal to zero 


and the the uncertainty in the energ AE equal to the the uncertainty in the 
potential energy AV using the uncertantiy princple , so we get 


(13) 


AV At~Nh (14) 
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Bq ~ NhAg vee 
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since Forces derivable from a potential are also called conservative forces , 


then F = ee . if we use the newton’s second law F = AP , So we get 
Ap AV 
ose py a eee, 17 
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using Eq(16) 
AH AP 
 ~ - (18) 
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since the Hamiltonian is a function of p; ,q; . which p; ,qj are independent 
variables but p; ,qj are depend on the time . Now we assume that Ag —> 
0, At —>0 , so we get 


OP ae Oe 
Oq dt 


this is second Hamilton’s equation , derived from Heisenberg’s uncertainty 
principle. 


(19) 


3 conclusion 


In quantum mechanics, the Heisenberg’s uncertainty principle is a fundamental 
limit to the precision with which the values for certain pairs of physical quantities 
of a particle, such as position, q, and momentum, Pg, or as the energy E and the 
time , t ,can be predicted from initial conditions. Such variable pairs are known 
as complementary variables or canonically conjugate variables, and, depending 
on interpretation, but this principle is not appear in the classical mechanics , in 
fact in the classical mechanics we can measure the position and the momentum 
at the same time , by othe language whan we measure the position or the 
momentum we don’t affect any one of thim , but how we can go from quantum 
mechanics which we can’t measure any thing exact to classical mechanics which 
we can measure any thing at any time , in this paper small step between the 
quantum mechanics and classical mechanics . 
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